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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which may be relatively easily produced, 
has liquid crystal regions axisymmetrically oriented with 
liquid crystal molecules with every pixel region, has an 
excellent visual angle character istic in all bearings and 
has a high contrast. 

SOLUTION: A liquid crystal layer 40 having negative 
dielectric anisotropy is disposed between a pair of 
substrates 32 and 34 respectively having transparent 
electrodes 32, 33. The liquid crystal molecules 48 of the 
liquid crystal layer 40 are approximately perpendicularly 
aligned with respect to the substrates at the time of 
non-impression of driving voltage. The liquid crystal 
molecules 42 are axisymmetrically aligned with the 
axisymmetrical alignment central axis as a center by 
each of the plural pixel regions. Projecting parts 36 
enclosing the pixel regions are formed on the liquid 
crystal layer 40 side surface of at least one substrate. In 
addition, regions 35 having no electrodes are disposed as 

the treatment to control the position of the axisymmetrical alignment central axis. 
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ffl&mii **si**t4-#o«soiiiii:. ft 

©H*««»ttt»»El^*'6tt*«t'i£.'>Ktll»?*;ttte 

^tt<£fe-:#®Stt®ttMM0*Si:. mrfBHiltffi 
«*fiBT*i!!i«*»»J«*ftT*0.. *o. lSWi*f*frE 

SB. 

0<S a/A<4%£rj£jlT3§i*^2lCfBiffi©^Jia 

SO«li**t«E«a»^©||«»El^+'CS«l*<»rit 
*tlTH4lil*S 1 KE*E©ttft*iKft«. 

[t»*JR5] We««ia>M^«*«>iB8!«Sb. ME 
■»I«©lii*Att6t. Sb;J!0<Sb/A<4 
X£«ET*»*W4 fcEtt©Scft*jjsgfi. 

[»3j»B6] AftEttAJlOttHXttttrt K 

[»#>H7] INEBSIKttrtOfffiEttAJIOffdtt. 
*©»iH«Ciai^oTaiittWC«^-r*»*fli6CE* 

H^S^B. 

[w*3S i o ] mtmMmzfamms-t>wmit&m% 
Eifij-rsataaj^Bwisifi^fetfenT, 



ft. 

m 1 1 HE«0*JI36*«B©«ji^ffi. 

BuEmfK*®-&#»fcWiD-rstt^ElS)4'^WtHL 
10 «J3E**. *ii*r»OHB«BE©l/2et±T?*4»#3S 
l 2 K:E«®M»&K£B®H)fi5&. 
[»*3S 1 4 ] ttENttfttSlftl'l'&Nttl LJftf1M:*sW- 

«JE**258E*EET**BI#J* 1 2 £fcl;t 1 3 lc|3©©^ 
15 KASvttBOKjfi^ft. 

[»*3S 1 5 ] inifB3£BStSJE©JIi£$:# 1 H z JJUhT 
&3»3£Jjil 4 CEtOlllS^lOSjfc&tt. 
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[0 0 0 1] 
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SffitLT, JftS^ S*H*rtfctt»»:tt»-ElfiIb 
30 fcSS^E— F (Ax i a 1 1 y Symme trie 
Aligned Microcell Mode : AS 
M^E— F) WtaZtlT^Z (WfflW-7 -1 2 0 7 2 8^ 

& «#K£fiJJS UTttft^SttWWttfcElftlS 
35 ■fr5ftfff£fl!V>T»S*l. LTB«*S;&te 
Ae^T£©*>©£i£fflU gEWjmJEEEn^PfCfc 0 , N#ft 
«fcElfiIbfc*a^H t *«««K:»bTaiIirEK»|-r*P 

[0 0 0 3] $Ac, l2aBBAtttt*ft-L£ffttSjKAti[ 
40 **1*e.fta. 01 5 0MMMUB) feiOTl 6 (Rffffl 

3 0 1 0 3 6^fg) . II©)£JI3?*gfite, — 

iSfillli:, ilEi*i)SEftfc«*»^i i 2A£*rf3 

fill 1 2*JKtt6n. -^<OlSl 1 OKHIit 

45 si i uwRw-sn. %o-?3<Dmm. wx&T) \z\t 
*mmmi i stfRtteti. ^jwwgi 1 3 two 

SB 1 1 4#Stt6nx^5. 
[0 0 0 4] BPSBl 1 4Jgfife««©jKS^ ; ?l 1 2 A 

50 LT*5D. Mnffil 1 4 £]&«liM2ZQKA»? 1 1 2 
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AMJUngBl 1 4**&*HB4»&«K:|6J** , 5 «fc-3K:ElS] 
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s. 
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[0 0 0 8] BASM^-F©»J«f=tt««;fciaflEfH« 
[0 0 0 9] B8s«tBDb>fc&. jUtflii-iF^WWWtt 

[0 0 10] ±53!b/cH~BWF=1SS-^9i-r^< , #EI 
%H#&t;mTOKAS*SB&a*LTV>S (#!¥' 
0 8 -4 1 5 9 0) . Cl<Dtl3g©JKft^^fi«, 

BE^JlD^tw «— M tC**L Til tr Gift) L 

Ei*rrs*U££3*rrfri«. 

[0 0 11] ^LOJ:5C«riS*nfcaj6*a«S»Bi: 
ft3fc©A S M^E— K©*M{3R|t«Kifc'«T*3 > h 5 

teB«Wl*«^+»T?*0. Sfc, M»mE&iRt*IZt&Vt 

[0012] src. m 1 5*3«tz>'ia 1 6 tc^bfc> #bh 

¥6-3 0 1 0 3 6 *ft*4>tt*X*SB£*tr>Tli. 
«S#^rt*tft*f*fcE|6]-t-5«fc 5 KSMSP* LTl^SSSI 



tf at ^ fc *. sje l fcE e nf 7 > ^ aeisi c & 

(*ft#^©ElSj>&fajO*attttT»-3T. 5*4 X£U* 
05 ->'a>7'f >©f5^fttl»««) «iBS6Sn«fit* 

[0013] *mw\z, z\(o&otz®.*&.m<Dwm*m 

io 9rrzfttb\zt££titch<D~e&o. ittmnmzmm-c 

n > h 7 X h©*ft«*8BRtf-tO«fi*ft*a«-r 
15 [0014] 

IE»j«JE«epins#!c ttte— *f ©S& K*? b TiSSit ICE 
* f- «S* WElS] f -Ott * f & fcttl** fttt IcEfSlT * 

0. ao, KN*Hffin*<btt0ttB£iHffr«^tf 
25 JESttT&D. *©JIifwJ:0±EBWa*Bfi!c3n*. 
[0 0 15] *»M©«til**«filc4s(r»T. jffiEttft 

©HB««rt©*ft^ft©H« , f i ife8P*fctt— 56 ©&B 

30 -rs©*iSf* Ll». 

[0 0 16] *58M©*a**ftBK*^iT. flftEtt** 

ElSjtt«*»«rLT^S««Offi«SSa. IKtEBKfH 
i©®«*Ai1-|)t, S a*«0<S a/A<4%%ffi 

[0 0 17] **W©*ft**SB»C*t»T. flftEttft 

K««©*W«**#U KMo£k>w«tlcttEM 
«- : F©«i»#Eiai«t>«L»i**»»rit*nT^s«B6fr*© 

40 #W£Ll^. 

[0 0 18] *5B9B©«ft«SfeBK:4s^T. AftEtt« 
Oii>fi*OSi«SSb, JWEHB««OB«*Afr 
S£. Sb*»0<Sb/A<4X*BS-TS#|fiEi-r-5 

45 [0 0 19] *58^©*a«*SB»C*«r»T. ftttEftA 
B©HBB««l*a©JP3)&*. illS^W^EIfflS 

[0 0 2 0] *«KO«fli**ftBC*V»T. flftEBB 
ffi«(^©ME«aB©^$tt, KH3i&«©4'f*lgBT& 
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[0 0 2 1] *5SWO*fli3RS8«lC*V»T. BGBB 
B«rt©W13*B»©BStt, &B£Btt<Z><P&tt£f 

[0 0 2 2] *«WO*JI«*gltt*HT. MtB— M 

©*«©'>&< t 63^-^r©a«©«ajiic»-r 

[0 0 2 3].***0*»«**W:*«r>T, M!B$ft*f 
[0 0 2 4] **M©«ta**fe«©«ifi^rffiJ4, 

«.^sa*ststte»n. KBfiBoBaa-^a*. hie 
cot*, •?■©££ lei oiEiw^lrtins. 

[0 0 2 5] **W©«fi**SBO«iS*telC*«,> 

©p B i k . Butm t KMitmm t &BtrmB#&&tt 

[0 0 2 6] *«^0«fl,*^«OBji-*j£fc^^ 
[0 0 2 7] *5B^©«a**gB©«ifi-5tefc*Ci 
[0 0 2 8] &Tfc*BW©feffllc-p*B9Tr4. 

[0029] *»^©BaB*i6ficaboTtt. 4>&< 
-t fe— ^©s«©^a^ffiij©^®(c B^®j®$^iH-r 

^>agB^^$tiTt>-5©T, -^©ra^friOJfifcttffcE 

-Dlft©fi:B4$iJW-rs5as^iS$tiT^-5©-e, w*r^ 

Efa i fc 5#®^l*«c©«i^ffirS] t^ttOfii^'SS 

[0 0 3 0] ±fBWMf*El*J't 1 '^tt©ffiB : £W^-r-5i!l 
littll J3fB©B]I£BfS©BM&±#A 
Efa^frfflffiU&f££fT-->T:fc< fi*f ffcEr&] <*» 

$BJ3l,-0>S*«©B«£Sa, mSBH^«^©S*i 
£A£T-£>£. Sa!li0<Sa/A<4%&SSn t k 
5l:t4ut, «^:©jii^®^rt©-?-ti-5-*ti© 



SCt, H££«rt<2)B&B®B£&. HiStiS 

tw&ttixff«on2ia 
05 — *f©s*g©<s>&< fbi£*,t>fr— j3<D&m<Dm&miz 

[0 0 3 1 ] 

10 itJt>TA*Wl:liflt5. 

[0 0 3 2] <*#«j£:fe«fc tfBfftRB) El 1 SBBL 

o o©s*^*5j;^ 

WrfflBBSRWr*. Ell (a) RtfBl (c) te&a 
SSSIl 0 0<DWrHHSr*U 0 1 (b) RtfHl 
15 (d) BMa^gai0 0O±I*i7DXZ3;«I 
Ol3tStilTlS l/te*£it. Ell (a) 

r^eii (b) izm.mnj£mwisavif<DVtm-c&9, mi 
(c) s^ai (d) izmmmj£mum<DVim-c'$>z>. 
[0 0 3 3] m^m^mm 1 o o \t. —**©*« 3 2 1 

20 3 4 0BK:. BBB^tts^ftOBft^ 4 2 

SIB4 0*5M$nT^5. -»Oii3 2t340$ 

•B4 oc»-r?»fl!i©ffii:tt-tti-?-n. ^bj«S3 is 

o:3 3«^n> $?,lr^©±lcSilElS]^3 8 a 5. 
3 8 ba<^5£-*nTV>-5. Sfc, 4>&< £*>—>&©« 
25 ffi. £©Eh^0iJT*teg«3 2HiJtC*5tt-S>mS3 1 ©S^ 
B«©«{S4 , *gPtc, BS©a8(^B«3 5*^fig$nx 
— »©lt3 2 £ 3 4©4>&< Lb— JjO 

sbb. c: (Dm^mx'itmw. 3 2 mob am 4 0 \z&? 

Sffl!l©Bfrtt. cfbSB3 6*^J«$nT^S. 
30 [0 0 3 4] d©ag|53 6te, ^-r-5ttl^El^4"^ 

*>©T?fc*. tt»«cffi[6j*^«l©«iB^BB©5S 
^3 5l;±-3TMSl^n5. LfeiOt-DT. Ell 
(c) B«©B«r»««3 5JC*l«$nfc 

35 ttltt^Er^kfiM 4&<p>b\Z. CjSB3 6 tcfcrjT&Jt 

[0 0 3 5] BlfrBffBaHjniSfcte. HI (a) t^"T 
=fc*5IC M»f4 2(l iiffil3 8aM3 8b 
©EftJSStiJ^f-ioT. S«3 2 t 3 4 CSifi^lfijt 
40 EfaUT^S. BBBJEBHiftttffiOBBBB&^ci;* 
= 3JWB©ffl3tB«ttTBBr*4:. El 1 (b) fcjfc 

K) . — m»J«ffSrEpJO-r?.t. ^©S§«S:£14£ 

=fr-rsBa» : ?4 2tc. s?a^©stt^B^©^-i6]c 

45 »LTBB»CEiaiSl*-*A»«B<OT. Ell (c) fcS 

fig) . d©«ffi©H^«^&^DX-n;i/t>:^©il^gi 
0^Ttl^T-5i:. Ell (d) iZmT^oiZ. Mtftmz 

m-DitjjfaizMftmm mytK*-» nmmtsnz. 

50 [0 0 3 6] EI 2 (C, *^Bj©ffiaS^gB©mBEMii 
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[0 0 3 7] C(Dm2lZ7r^^o\Z, mEE&mvVT^ 
mj£££&*nilJE (Vs t) ^Pf^ 0 sfc, vs t (fifn 

mm) fc*w*aa*t#LTffi*fw^aia*}&< 1 o % 

K:&£S1££V t h (Htt«j£) ilfcS. 
[0 0 3 8] «BE*fflDOttMJ*6«ffi*B«IPbT^< 
«»5HP 4 2^S1£3 2^3 4 

SB3 6 £i£ttT*$< d^tCi 0 . ;i<Dt£bgB3 6 Ci^T 

[0 0 3 9] ££K:i/2 V t h^±CD^ffi£ 

0 tcEPinT S*EE^, l/2Vth^bVs t ©M^* 

fcS&ffrT*. 1/2 V t hMifi^m/ESrTOPLfc 

IfiHTOSttfef:, 1/2 V t h^±<£>®ffi£f=pjpL 
fcfc*©(d«»ErtlttlB, rttto-6*iM»fc»Ta»# 

[0 0 4 0] L^b&#£, lE^IMDCLfcD, EP 
inmJE^i/2 V t h «k0t>fi<a-5t, ttft^liS 
«K#LT«l£SltE[FjLT*5?K *^l*»WElfiJttli 
£!BttbT^&UttS£KM£o £<0tt!l/>>e>??SU/2 
V t h^±<&«JE£J?iJDbTfc, — mtt»b4«^tt*^ 

[0 0 4 1] ±JSU&J:5fc*»WO«»a3Stt«tt 1 
LTHSS^&O, «EE8JJDRp^tt, iBEIliH^jWB*^ 

[0 0 4 2] CCDJ:^^, i^^^t^itfeb^ 
—fe(Dmi£* TUt>%, 1/2 V t hU±<Dm^WtU 

-rnK«t^. z.<D&?izi,Tmmmi&mzm— <d*&$& 
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L$io<DT\ m^&t&&Tfrz\$m&K\z$>^T<bnE. 
/2 v t h#iE©«ffi^B»iin*nTt»*ttii-c?««r 

3*WElS]«l8d^#6n««JE©*SH, ^tDl/2Vt 
h£U:Vs t£tT©«JE«[H-C«ffl-r*- 
[0 0 4 3] Jttfe, ±E©r£<*S&»^ttM*#* 

fci&fr, ^mft&$i£&M\z&zfrv%>mmm*£mz 

[0 0 4 4] (M^ErRl^^^HiOffiB^ffin) 

w»4, ±a l & i 5 \zmj£mmnmz tt«asH^*a6« 

15 ^Sfife^^Ef^bT^O, «flE*BPlPlxTli< 

zi>h^x bTfr^fc&mft<D&M,m^mwwnm2ti 

20 [0 0 4 5] l^bft^b, ttJE*«EPlD*nfct*0* 

25 mJE£EMJPLTt), ■«««m»cJ:oTH^Bl44>'& 

[0 0 4 6] -k«iLfcJ:<5f;:, ^^ttO^fiB^H^ 
30 A£o 0 3S#IL&*^, *4>ltt©ffi«<h*^iB»<h 
[0 0 4 7] ^3 (a) \Z^T£o\Z. ^t«|4 4^S 

wm\z&^Tmmmm,<Dtp£;\z{tLmisT^z>ii, ^n-tr 

^^ii^T^I^ISbTfe, 0 3 (c) fC^*T<fcp 

35 \z, ±T<Dm#mmzmmziL*.*. — m3 (to 

mmmt£&$>2>£* 0 3 (d) \ZfRT<t:o\Z» ^^ttT 

[0 0 4 8] ^OJ;5 3Q:ar6^**«Ji^***#-5&«> 
t3 ti, S*SitSM^*&*^»tt^»Era*^Hitt}b 

■ ft«HBLT*<i6SB3&«»-5. mEHl^ElRl^^HitH 
45 LMkfPlCcfcO, «£E*«93ftl*nTt>«ll»-?3&*Sa[ElflI 

mn^^^^mm^nm<Dmm\z^Tf&^ z ¥'^ 

50 *ffl«©ffi«S:Ai:tS«!:, Sa^0<Sa/A<4% 
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[0 0 4 9] Sfc, tt^Kl^^^WajbmffiEPiraRftC 
l/T^5. W«»ElSl«t , 'i>«llilbJiff»C*^T. 

4t«IW»tt*** 6 A < ft -5 . 

[0 0 5 0] ■XfittA(:«S0!>MlV»fH««tt(t 
•SdtlCckoTt.^ + i>m<DtiL& £ fflWT Silt **T £ 

TWEfaWfiH^^T. 0 4"t>© 1 

D> 2ttfi@. 2a(JiI©&m 1 3lilIA 

su i 4ta^a^Ta&s. 

[0 0 5 1] lSOS^S«2 a£^^fcdt(C«fc0, 
«S©*gtAffiJI£2 a<fc««2©$>56S*£©&|H»rifi©« 
04 (a) tC^-T«fc5lr, S«fc*¥ttJ5K# 
*t>-Pt«A8l3^tn. -€-©^. 0 4 (b) 

tl/t{4g^6^S^^1S<7)te^^2 atc^HjU 
fti^WfCJiEm@©«l^««2 a (Ctt^El^+^l*^ 

[0 0 5 2] ZZlZ. Hfil«®fi©ifc,IiJi©/»££fig 

t -5 ^ t \z «t o t t> . * ic>w©fie * urn? z> z. t 

CuT', 0 5 (a) trjjVfJ^f::. H^HSJlS©'*' 

r. J&ffijf ©JP££d i nifS. CCO^-^iZ^^X . 
0 5 (b) lZm?&5\zmmmts$,<D'P!)i: (x = 0) T© 
Mi©S$din^, Bi^«^©«. (x=r) X 

©«cjyg©jp;*d i n&t/httsi^i:, mmmzm 

SJf©il$d i n (x) ^b£-tJ-nfcr«fc^. C©*§£tc 



&tt3H*ffi^©?KII.Jf©P£d i n (x) 

<. Sfc. iiLTUSCt^gSLK $EliJf©/P£ 

05 ©^HSnlRWfcWWfrSdt^^lxVJ. 

[0 0 5 3] (H*«*sax&-r*a») *3BWO«fl 
^igflOOtt, HSl^*5tt3ffltr«t , 5t > £bgB3 
6£#L-T^-5. C<D&&3 6J>m<. *i!4 0OS 
$ (-ir;M^>y7) a»*S-&»£fctt. JWSIiLlfcStJIK 

10 ^-f tl-6ffiKXtt*:*S*a«-C*3a:^J© 

[0 0 5 4] -^CT, *^B^(cabc.Ttt. flgB3 6£i5 
fiTtSdiiKcfcO. ^WE(SlSrM-rsJKS«^©{£g 
15 *<kt;^^SlftS±5l:LT^S. M3 6I1 

[0 0 5 5] gMMUOQJPStt. Bi*fl(«nia®«EA 

(dou t) wmmmmft mam) ©mis 

20 $ (d i n) J:D/Jn^< (d i n>dou t) tt-oT& 
0. S^lcO. 2xdin^dout^0. 8xdin 
OH«*ttS-r*Ilt36«»*L^. -T&to*. 0. 2x 
din>dout(0S&, d©t£!]gP3 6 

25 ««tc*— ©*||»«;El*HH«*»fiK-r-5C:i:««H»ft:* 
£e>fC. dout>0. 8Xdint'li « 

[0 0 5 6] rjffl*j tt, *w*fr5« 

30 « rH^M^j tu5»ftt. riaasj 

(&BX) ©«^. l-30fiI*fc»LT. «S©H^ 
*«©Sc»i. mttm&fa&fi:7Z.\ZMf&-£?l5ZmQ. X 

[0057] (ttM^Eifij+^waj l«eeepjjoi$©* 

-S©«ESEPiPT*. WM^Effil+^Wmb^^fT 
45 A.t±'J;^„ 2*>\Z. &7?;&%itt>Tfr*>\t. m^miZH 
^Tfc, -^©SBE^EniPLTiJ^^ IffiEtLT 

2Vthiy.±-CVs tHTOtE) T-ffiffltS. ^©J: 
■5tC, H^NFl3*3l/iTfe— ^©mJI*EPJaLT*5<© 
50 «. SSS^C 1/2 V t hW-h©mJE*EPJPL-feB#t 
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Wtt * E* S ■& . W JBttlB t H 6 Jtc ^ J; 5 t -T * »T 

[0 0 5 8] $bt'< MS^£fT7l&Wttm&EPilu©<»: 
^Tfe, t h#jfiCD«JE<&EPJnLfc 

SC<htZ«fcO, 1/2 V t h&-t«D*EE*EPiinlxT^&: 

[0 0 5 9] tt#frEftlS£Jltt. -**©*«|Bjl;:, '> 

^ffi-&ftSreB^T-5XSt. ftJffittiB^KtttfttffcElS] 

£8Mk*-frSIg£fc,fcD. WcttffcEfaH«JI£ffi^T 

[0 0 6 0] as«fCl/2 V t h£U:<E>*JE£epiQl' 
TH&HttMTC. ffi*WEftB?6S;a<, Mtt&Effl&M 

^©EPiramJEti. fflJfcLfc.fcSK:, WMffcEfS]** 
SfcJfcffcT* 1 / 2 V t h K±T, V s t KTT*n(fi 

KiKilS 4 0 I'EPJKrr SIS (13 1 (D 3 1 S.Z>* 3 3 ) £ 



[0 0 6 1] *5BWrfflV»«.3tt«<ttt*fStt. T7 U V 
[0 0 6 2] «H8#S^«!it*WS«Yt:tt*J»eD*Jn* 

®.m-r2>%m\z£ommmmtzo* *¥zm\$&\z 

10 #0. 19S6t±5XKTT»***J»*b 

I' 1 . J^T©iI9Tfe-5u 0. I%<k9 4>& 

«»WElSlttlB*«<bbfc»ftf-«kt>Tj«fSft-r 
*Hi:a»Tgr&l/>. ig »£*?J 5 ■&<!:, ^MEftJi 

15 EftA^ < -f tiTEft-T -S £ <h (C^C^CDT. H^tk 
[0 0 6 3] $etc« 3tt«{btt«»*ffl«ri*«^ttt, 

[0 0 6 4] jfcfc. *S^I/£J*tfJ:-5K:E«lx;fc-# 
OiH3t«i:*a-fc;Pt<0|HIK. £TF©<k7&<£1SM«4> 
30 &*Bl§7.i';PA£tgtt£C:<>:KJ;0. $ 6 ICjfrfciJA-ffc 

Ttt, SrtJSSf^ (nx>ny) >®lwSE^|S]©H8f 
35 * (nz) ©W^£*t-&2$M4©&ffli£7^;kk&<i: 

[0 0 6 5] 

mmm] &y*f&mo>xmm*sprttfi, *%miz. z. 

40 [0 0 6 6] 30HM1) 06 (b) \t. Mmi<om 

^^mm.coimm^^^:-t-^mx'$>D, me (a) 

[0 0 6 7] -7? (±«) ©^7XS1S6 0±JC I TO 
45 *>6&*JP* 1 0 0 nm©SBj^S6 1 £Jgf£U $6 
IC, JALS-2 0 4 (B*-&fi)c3*AaS) SrXtf>n 
— Kb, SHE1SJJ16 7$®^Lfc. 

[0 0 6 8] ffi73 (T«) «^7XaiS6 2 ±\Z I TO 
*^&5J?* 1 0 0 nmOl^f i6 3 SML. 
50 6 3 7* MJVif 9 7 
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L/fc, sec iiti6 3±<Dwmmwtuz. ypv 

)U%*tfMl<i?7> hT, S5£l$3 Mm©£bg&6 6 £f£fi!c 
L^co ^©«. i^WU-fSH^ffl^ Ba2(i 
m©X^— th— 6 5 Sr^ESiLfc. Z\ti<b7,^.— tf— 6 5 
*5«fctf£igB6 6T£lB£*l-g><fi«, -Tfrfc-SHSSffi^© 

190tfmx3 2 5//m<hLt„ -?-0±j;, 
JALS- 2 0 4 (B^fifc^AaiSO £*k:>r:-h 

u sa:iBfa]H6 8 zmi&vrz.. 
[uo6 9] p?^ ©«&£&!; 0-^*5 -a-, kk, &mm\z 

«ai7 0tbtnISft#W (A 6 =-4. 0, An 
= 0. 0 8, -feJMi-v -yX 5 ymT-9 0 0 

[0 0 7 0] -feJPP«Jt^-C*-5Cia5 6 6R?>*^^- 
•y— 6 5«®5t140D7^U;P. ^^Db— K #'J-f 
5 F. 3 - AS©^^lltt,J;K 40 Og 

/*aflE©fflEIC*fbT, i£bSC6 6R^^- b— 6 5 
frK«£n&l^fi£t>Ofc©T*&tlfi\ fCDi^&g 

[0 0 7 1] fP«Lfcttfi-fe;i/*tr, Hittft£|3)'t 1 £>tt 

tt***£ia**«£i i -pic&o . i ocofft 

[0072] ffS!Lfc&fi-fe;wcffii&m]££fflaoLfta* 

U fro, *&M#t. 1B3Rffi«KO{3{£4>'Ci>SEiC»S«« 

[0 0 7 3] «^-b;KDp#jtc<i^$/7DX-n;ut»c 
[0 0 7 4] mmm 1 ©S^S§gi©iM^^i4Sr 
[0 0 7 5] 08tt, 0 2 (C*tJSf-5EI-e$)-S)o HI 9 iZ 

hJtfrl 0 : l&±©»W£j£-r. 
[0 0 7 6] (*SS^J2) 110 (b) fc. *I£{&J2© 
?^a^gStco¥SEIS-^b. 010 (a) fcEllO 

(b) <da- Amz£.2>mmw&7aT. 



[0 0 7 7] ^mM2X'\t. S&6 3±(C^fig-r-5Sit 
@2ftJI6 8©H**«rt©Wffi»tt*-t-©JP£©ffi« 

(H^+ifefr^iSgBf::^*) tr<ts^t*^-rft^© 
«#«lfcttIET&D, Ei3f&ffi«cl*l©i£illI©JP£©^<ffc; 

io teT«t*-fe;p*fp»bfc. 

[0 0 7 8] f^ffilbfcSeft-fe^+lr, tt^^ffilfi]*.^ 

15 ^.htc^WifrioK&r). l (t^F 
[0 0 7 9] ftMHLfc*fi-fe;McK»*ffi*l?taL&# 

Wifr i -pc si* d t**a**nfc. Bfcznrc'p.L-m 
gpic^t^^^tiT^fc. sec. mm (w^ssisi* 

25 1"<t3IC, e*^JC*3^T, SH3fe®«t*JViT^Si 
^?*i*^tt^tf^{CW^Sc«{C|S(6]L. fro, *4>te 
' fr> H^g^Wte&^'fr^'C&Sm®©*!^®*^ 4\Z 

*tf&-r z&mizj&tfLisnTK&<DifiQstt< nit. 

[0 0 8 0] -t L-T, ^Ojfift-fe;K0H«Cfl3ttS*^ 
30 PXZ3MIt/i^<t5l:Eil, JRS^SeSrf^ 

[0 0 8 1] HS£{8J 2 ©Mi^gftLTtt, ^SS^J 

^#ttfrt#e>nfe<, 

35 [0 0 8 2] (*&£0ij 3 ) HiSt-tH* X 1 0 0 jt m X 1 0 
Onitntl, H&M«©^i>gBf::&*>»ffi©a8I^«6 
4©®f6£0, 2 5 /xm 2 , lOO/xm 2 , 4 0 0 m 
m 2 , 9 0 0 /zm 2 iL. -^tl^tt, ^Mmi Lmm<D 

40 [0 0 8 3] fcmvrci&£k-t)i'<Dmm\zisytifc&i?ux 

[0 0 8 4] *SfcJfifi»|'3 (C^tiTttv JKS-fe^tCKI&m 
45 iffl^Taig^-KTSRbfc. 

^•fr*«i:A/t'^:<^a c &{ftt LTHiaoJi^fKjtO. ^* 
£o£te&3fr*^£ UT^tc&e.^tiigft©*)©* 
50 A. S*6o**«»K!a:0awtUTttWHB<tS:-6"b©S 
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xtLfc. 
[0 0 8 5] 



«1] 



irons © 

*«©ffi«(Sb) 

(*m 2 ) 




Sb/A(x) 


£ct CD & h O £ CO 
Affile «fc S|? fffi 


0 


10000 


0 


X 


25 


10000 


0.25 


o 


100 


10000 


1.0 


o 


400 


10000 


4.0 


A 


900 


10000 


9.0 


X 



[0 0 8 7 ] «Mfifl|4) HM»El44> 

[o o 8 8] Bii i \z, nm&i4<Dm§im7Kmw<Dmm 20 m 

[0 0 8 9] fflegBfpJJI 6 8i5£tf6 7±tC, 

»»EisjHjeji9 0 a*5<ktf 9 o ba^n^n^j&sn 

j£T£>£o 25 

[0090] ^jgfiaj i tmmizVT, m i 1 tc^nsr® 

fflj) C7)^f^XS«6 0±\z I TO^^aSi^ 1 0 0 n 
m©lBJtl6 l^Ml, $f)f:JALS-204 
(B*^fiErfA») £*fcf>3— hU iIMl6 7 30 

[0 0 9 1] ffi^ <E>#^XK1g6 2 JilC I TO 



BSn^fi*, -r?a:te%Bi*ffi«<0^:#$tt, 10 0m 
mXlO OtfmtLfe. f0±t:JALS-2 0 4 (0 
#-&j«rfiO ^e>n-hU lBEf^]I6 8^M 

[0 0 9 2] W^(DS«S:Bi!iO'&toitT*fi"fe;i/*^ 

$i±fco mm i co^ss^ss i 

[0093] **awraa, fp«b&«a-fc^+ic£tT 

m (A £ = — 4 . 0, An = 0. 08, 
ft5/zmT90i:(:^) S*tft*lC, JKWfcttWR 
£LT, TKffr&ftAfcO. 3wt%, Irgacur 
6 5l£0. lwt%T^Lf;t)(D^, 
[0 0 9 4] 5 VOttJ^E^3*^ffltiibmffi 

fc* tt^E^^^wffiLmjE^^jpb^tt^t^^fi 

(2 5*C) Tl OflflK $&MR!iBA* (3 6 5 nmfc*** 
53fi«: 6mW/cm 2 ) £fr^ «re#ffi^»G>3te« 

iz, m&fa±\zMj&znrzm&&fam6 s, 6 7&mv 

&z>\z. «i»WEl^*'i>«Hib«f^*^ra«p^, 
Ma^i9 0a, 9 0b«$nfc. £<Btt*H*E 
fa(S£JI90a, 9 0 bco^gt ITU MBfriS^^ 

[0 0 9 5] 



Cffc^ftA) 

CH 2 = CH COO (CH 2 )80 H@^@^0(CH 2 )fi 00CCH = CH 2 



[0 0 9 6] «ft-t;uop|iI^fll3ttR6^DX-n;HX 
!8fcttft±5KE«b«»SR**ltt5feriE**fc. 
[0 0 9 7] SHM«4fc45tt-5aE»-fe;i/fc«ffi*HWJ0L 

©*— M«ffitJlsa«lOtt«tLfc»fclfflE. l/2Vt 



45 fttt, ttSJB^<Offlftl«JE**l/2 V t h*«t&oT 
fe> JKfi^tt^&SitEFSliKSg^MST, $S*f^E 
|fi]fct3W*yu^;UhttlB*«ttJ#»ElfilH3eii9 0 ate 
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fco *JE3JiP«S8^*5^T, «il^tt*»»*El»JB5e 
B9 2aCi;oL y Kft^;^ etlTl^^, 

satEr&i*^<D-rnj4fcr36^T»o, off^coii/a: 

[0 0 9 8] (ftJKft|5) nM&\4<Dm&1lMZ, 
•A<0$tlO*S«ftStfc«(B#I&«SjiXl, 

[0 0 9 9]ft*»AO4till 0. 0 5wt%^6 

[oioo] *«fctt*W©***wao. 

1 w t W*t»ffirSiH56S:3S*MJCfT'5il 

m&mzn. oFFm<Dytmn&*ig<tez>* tot, 

3ttWbttW»0«*«»4, «0. lwt%-6wt%(^ 
[0 10 1] (HJ£0i]6) **JB«fc*^*Ttt, *J£0!l 

[0 10 2] ±Ett«*«tt* 3tt*ttfc*©*JB*rtt* 

n r JP**iai©aEB#r**n B 4:'r*4:, SC 
n x =n y , n x >n z , n y >n 2 

[0 10 3] ftffiH1£<7)JP££d f iTS'i, JP^^r&i 
<DU ^x— S>3 >** (nx-nz) d f = 1 6 0 nmT 

[0104] H12I1 *JS#J 6 0tta£;KgB<Z)«ft 

Sft) X\ /\y^>^\t, n>h^X hfcb&U 0 : 1« 

[0 10 5] mi 2**S9iS*>j&:cfc'5fc:, *^Sfi^JCDM 
ft*SttB<z>«ft#tttt, SI 9 K^-TSUSfll l ©iSfig 

[0106] mmrn?) ^mm\z^r\t. mmm 

[0 10 7] ±Btt«SB:7-f ;kM4, 3tt*»fcA<D*H 



n x >n y >n 2 

[0 10 8] &ffil£:7^;l/A<E>JPS£:d f ^T^i:, JP 
$^l^]^U^-x— ->a (n z -ny) d f = 1 7 0 
05 nmTSt), Irt^|BjOU^T-ya>^ (nx-n 
y) df = 4 2nmt*oL 

[0109] ami mmm i ^ii^iaiosft 

»tt*««Ufc«*«:Sr. H13tr43^T, * »4*ffi 
ft (X^flnoAK) , (9te«ft (**Hffi«*>S<0« 
10 #ft) T% Ay?>4fBU n> h^X hit/OU 0 : m 

[0 110] 01 3*>S9IS*>S:J:'5fc, *mffiM<Dm 

ft«s»©fift#tt», 0 9 {-^-r^jg^j i okas 

[0111] (Jt«^J 1 ) Jtte^J 1 TB\ 0 1 4 KItST 
20 [0 11 2] Jl©«t3»cbT#6ftfcT«©StSt, ^ 

25 [0 113] Jt*4WlTfP«bfc«a'fc;KOH#SiB3tt 

^c:^ 0 3 (b) tejS'TA'Sfc. ISI«C^^Ti 
»*Efl+-M*4 4 «»^^*B#WttlcE 
iRlLTl^fecoco, tt*f^Efp)4 1 ^W4 4<Dtefi**B* 

Z£ 0«»*El"I+^«l©ffiB*«--a L T ^fc^£<h** 

^ 6 ^ ^ © & ssi^i b nfco 

[0114] (it««*J 2 ) jt«M 2 til EI 1 4 £43 » 
35 *»*6 2 0iII:M$nfeSitg6 3±tC, Sit 

it. -r&;b'&, S8 (a) t*3WSdbSB6 6 Sr^fiELT 
40 [0 11 5] COcfc5fclxT»6tlfcT«!JO*«t, * 

45 [0 116] COJt««2©*ft*S8Bfc*V^Ttt, 
50 [0 117] (itfee0iJ3) tb«W3Ttt, H 6^*5^5 
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*«6 2<0*ffiK«J8Snfc89J««6 3±K:. suss 

[0118] »&*ifcT«i©*«t. mmmi tmmiz 
sal. aa-fe;i/©wfi!j»ctt. «3t«*^p^-=i;Hc 

[0 119] Cl©Jt«0!l3©^a*55R^efCt5l5T«. 

n/t. 

[0 12 0] 
[HSOftW&IM!] 

[HI] *^sj©^S^*SBcOS*1gfiK^ t fcZjCl!)f^Jl 
.- S£IB9rr2>0Tifc9, (a) (c) «-^©$E,figE 

*£lB©lgrM0, (b) *5<k£/ (d) 

MX$>D, S&. (a) (b) fctmJEaSf=Pi)Dl$©1* 

mx-$>D, (c) (d) ttmiEEnJnPfro«ffiT?$, 

[0 2] *ffH0ttA&39%&BattE8i|*ttltt:j)%'r 
0T&£„ 

[0 3] Wj**fS:fi|Sj««(Z)4''i>tt©fi:Bi:S3SiftKi:© 

m m & m w ■? -s tc 46 © m x- & -s . 

[0 4] (a) «^^CDSaEft*^g(cmffi$-En*Pb 
fcR#©m^ffi©!KM*^T0TfeD> (b) 

[05] ^^cDjKss^ew^sop^^m^-r 
2.«s:0t$)S„ 



^§§¥1 1 -7 2 7 9 3 



[0 6] (a) t^ffim ®KA£*&a®ff#0rSBI 
(b) lii»i:oUTC9TOiTJ6 

[0 7] £16mT«MHU;fc*fti:;P©li*S«#B« 

$><E>o 

[0 8 ] ^MfiRj i ©«ft*s««o*iwtt^»e**-r 
[09] ©«fi*^£«©8A#tttsjvria-e 

10 

[010] ( a ) «HJSfisj 2 <Z) jKa£5%gSg)ffi3»Sri5 
0T3&D, (b) te^:<D lWm-ftlZ-O^TCDW-WmT'fo 
£. 

[0 11] *J£«a|4©?ga*^gfi©^»f®0TaB 
15 •£>„ 

[012] *JS^6©?KS^SSffl«^|il#tt«r^-r0 
Tab -5. 

[013] ^mm7 (Dmrnm^mmnmn^a^-rm 

Tab -5. 

20 [014] ( a ) ttJtCMI 1 <Di£S3^feffiODgB#»r® 
iTfeO, (b) \$Jt<Dimmft\Z'3^T<?)¥-WmT-$> 
-5. 

[015] «£*co^sig^gso»j#Jss^giBj-r-s>0 

25 [016] «e*<Djga*^gBcOttfi£<&*-r^fM0T'* 

3i.33 mmm® 

3 2, 3 4 
30 3 5 «ffi©aS^SS*£ 
3 6 M 

3 8a, 38b SmiBfrJf 
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4 0 




35 
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40 


6 4 
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6 6 
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SUSHIS 




6 8 


SifiiiErRiJI 


45 


7 0 






1 0 0 





- 11 - 



2002 09 11 17:21 



ftMW- 1 1 -7 2 7 9 3 



CHI] [H2] 
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(Vmax) 




sum** 



[H7] 



Cc) (d) 
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[05] [06] [01 5] 




[08] ■ 

[09] [010] 




64 68 
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